Background {#sec1}
==========

Sexual violence is increasingly becoming a global concern. It encompasses every sexual act, attempting to have sex or verbally expressing unnecessary sexual remarks or advances, or actions to traffic or otherwise directed towards someone\'s sexuality by applying force, perpetrated by an individual irrespective of the relationship to the victim in any setting which is not restricted to home or work place alone ([@bib74]). In most cases, perpetrators apply coercion such as physical force, psychological intimidation, and threats ([@bib44]) as well as rape ([@bib43]). The act of sexual violence is not permissible across sub-regions ([@bib73]). Therefore, in sub-Saharan Africa (SSA), legislation with clear penalties against sexual violence have been formulated by Liberia, Kenya, Namibia, South Africa, and Tanzania ([@bib42]). Others, including Democratic Republic of Congo, Ethiopia, Botswana, Ghana, Lesotho, Malawi, Nigeria, and Uganda have made some laws and penal codes regarding sexual assault ([@bib42]).

Amidst these, cases of sexual violence frequently reoccur within the sub-region ([@bib67]). For instance, [@bib17] observed that about 31.1% of women in Lubumbashi, Democratic Republic of Congo have been sexually abused whilst in Ethiopia, [@bib63] also reported cases of rape among university women. Available data show that about a quarter of all women are likely to experience sexual abuse by an intimate partner ([@bib31]; [@bib67]). It is further estimated that, worldwide, about 120 million girls (equivalent to one in ten girls) have had sexual violence or other forced sexual acts at some point in their lives ([@bib17]; [@bib71]). A trans-country study observed 59% of sexual violence among Ethiopians ([@bib72]). This is a clear indication that sexual violence, which to some extent is preventable, is common in SSA.

Sexual violence complicates women\'s and newborn\'s health through depression and low birth weight ([@bib33]; [@bib58]; [@bib68]; [@bib77]). In addition to sustained physical injuries ([@bib69]), mental indisposition associated with an increased propensity to mental disorders ([@bib45]), post-traumatic stress disorder, and postpartum depression ([@bib35]) are known challenges faced by women who have been violated sexually. Individuals who have experienced sexual violence may suffer a range of physical injuries, genital and non-genital injuries, or, in extreme cases, death. In addition, victims of sexual violence are at an increased risk of unwanted and mistimed pregnancies ([@bib46]).

Unwanted pregnancies are those that occur when no child or children are preferred whereas mistimed ones are pregnancies experienced when they are not expected (Centers for Disease Control and Prevention \[[@bib19]). Scholarly evidence indicates that women are barely able to prevent pregnancies when sexually assaulted ([@bib47]; [@bib49]). As such, it is not surprising that Africa alone chalks almost 14 million unintended pregnancies yearly ([@bib36]), which predisposes women to several risky health complications including precarious abortion, maternal mortality, malnourishment, psychological anomalies, and mother-to-child transmission of HIV ([@bib15]; [@bib20]). It is further known that such pregnancies have the potential to raise women\'s stress levels, which could influence their overall health status negatively and impoverish families as a whole ([@bib48]; [@bib64]).

Probable determinants of unwanted and mistimed pregnancies have been the focus of several studies. [@bib9], for instance, observed that maternal age, educational attainment, parity, past pregnancy intention, age of entering into marriage, socioeconomic and marital class, as well as religion of affiliation and ethnicity influence unintended and mistimed pregnancies. [@bib62] and [@bib40] also found a positive link between maternal age and unintended pregnancy in Ethiopia and Nigeria respectively. Additionally, in Kenya and Tanzania, it was found that chances of unintended pregnancy increases with increased number of children ([@bib27]; [@bib37]). In Ghana, reproductive health decision-making capacity, age, occupation, education, marital status, number of children ever born, region of residence, women not living with a partner, and age at sexual debut have been revealed as significant predictors of unintended pregnancies ([@bib6]; [@bib11]; [@bib25]; [@bib29]; [@bib55]). This implies that sociodemographic factors of women play key roles in the pregnancy intentions of women in SSA. This has been corroborated by a recent multi-country study conducted by [@bib12], who investigated occurrence and underlying factors influencing unintended pregnancy in SSA, and reported age, marital status, residential status, educational attainment, and wealth status as determinants of unintended pregnancies in SSA. However, [@bib12] study did not look at the relationship between sexual violence and unintended pregnancies and also did not categorise unintended pregancies into unwanted and mistimed as this current study does.

Despite the link between sexual violence and planned, mistimed, and unwanted pregnancy, to the best of our knowledge no study has looked at the link between sexual violence and planned, mistimed, and unwanted pregnancies in SSA, using cross-country nationally representative surveys. Hence, this study investigated the influence of sexual violence on planned, mistimed, and unwanted pregnancies in SSA. The findings will provide significant bases for policy directives to provide evidence in relation to how sexual violence contributes to unintended pregnancies among women in sexual unions in SSA.

Materials and methods {#sec2}
=====================

Source of data {#sec2.1}
--------------

Our study used pooled data from the current versions of Demographic and Health Surveys (DHS) of 22 SSA countries, conducted from 2010-2018 among 14,598 women in sexual unions (see [Table 1](#tbl1){ref-type="table"}). The DHS is a nationally representative survey that is conducted in over 85 low- and middle-income countries globally. The survey focuses on essential maternal and child health markers such as "unintended pregnancy", "contraceptive use", "skilled birth attendance", "immunization among under-fives", and "intimate partner violence" ([@bib21]). The surveys employ a two-stage stratified sampling technique, which makes the survey data nationally representative ([@bib8]). Specifically, the initial stage had to do with the generation of a sampling frame, which contained a catalogue of enumeration areas (EAs) that covered the given country. The EAs are mostly generated based on the most recent national census data in the country. Each EA is subsequently segmented into standard size segments of about 100--500 households per segment. Thereafter, a sample of predetermined segments were selected randomly with probability proportional to the EAs. The second stage involved the systematic selection of households from a list of previously enumerated households in each selected EA. This stage then involved the conduction of in-person interviews in selected households with the various target populations: women (15--49) and men (15--64). In most instances, the number of selected households per EA ranged from 30 to 40 households/women per rural cluster and from 20 to 25 households/women per urban cluster. We pooled data from the women\'s file in the current DHS from the various countries for our analysis.Table 1Prevalence of planned, mistimed and unwanted pregnancies in sub-Saharan Africa.Table 1CountryWeighted NWeighted %Pregnancy Intention (%)PlannedMistimedUnwantedAngola7595.269.324.46.3Burundi9246.359.228.412.4DR Congo8105.672.523.54.1Cote d\'lvoire5233.678.818.03.2Cameroon4252.972.422.65.0Ethiopia4733.281.014.64.4Gabon4363.065.627.17.3The Gambia4022.883.714.91.5Kenya3712.565.426.48.2Comoros2241.568.326.55.2Mali4603.285.312.32.5Malawi4963.455.534.310.2Nigeria3,34222.989.97.52.5Namibia910.666.024.79.3Rwanda2021.463.825.510.7Sierra Leone4142.880.911.67.6Senegal2912.079.618.91.6Chad5824.085.413.90.7Togo5774.068.923.27.9Uganda9096.259.832.87.4Zambia9796.760.732.27.1Zimbabwe9106.267.924.08.1All countries14,598100.074.120.45.5[^3]

Definition of variables {#sec2.2}
-----------------------

### Outcome variable {#sec2.2.1}

Pregnancy intention was our outcome variable. In the DHS, it was based on the question, "when you were pregnant with \[Name of the child\], was the pregnancy wanted?" The responses were "then", "later," or "not at all". These three responses were recoded as "0 = then", "1 = later", and "2 = not at all". By definition, these represented planned, mistimed, and unwanted pregnancy respectively as used in earlier studies ([@bib26], [@bib27]). The study included all women in sexual unions (married and cohabiting) who had information on this variable.

### Predictor variable {#sec2.2.2}

The main predictor variable of our study was self-reported sexual violence. Qualified women were asked three questions: "Did you ever experience physical force by husbands/partner to have sexual intercourse when you did not want to?", "Did your husband/partner use physical force to perform any other sexual acts when you did not want to?", and "Were you ever forced by your husband/partner with threats or in any other way to perform sexual acts when you did not want to?". "Ever experienced sexual violence" (yes or no) resulted from the responses to the three aforementioned questions ([@bib2]). If a woman answered "Yes" to at least one of the three questions, then she was regarded as "ever experienced sexual violence." If a woman answered "No" to all the three questions, then she was considered as "never experienced sexual violence". Ever experienced sexual violence was, therefore, coded "1" for "Yes" and "0" for "No".

### Control variables {#sec2.2.3}

Apart from the main predictor variable (sexual violence), 14 control variables were considered in our study principally because of their statistically significant relationship with pregnancy intentions in previous studies ([@bib2]; [@bib13]; [@bib12]; [@bib6]). These are "age", "marital status", "place of residence", "wealth index", "parity", "occupation", "educational level", "religion", "contraceptive use intention", "knowledge of contraception", "frequency of reading newspaper/magazine", "frequency of watching television", "frequency of listening to radio," and "country of origin". We recategorised six of the variables for meaningful analysis. Marital status was recoded into "married (1)" and "cohabiting (2)". Type of occupation/employment was measured as "not working (0)", "managerial (1)", "clerical (2)", "sales (3)", "agricultural (4)", "household (5)", "services (6)", and "manual (7)". Parity (birth order) was classified into "zero birth (0)", "one birth (1)", "two births (2)", "three births (3)", and "four or more births (4)". With religion, it was coded as "Christianity (1)", "Islam (2)", "Traditional religion (3)", and "no religion (4)". Contraceptive knowledge was recategorised into "knows no method (0)", "knows traditional method (1)", and "knows modern method (2)". The intention of contraceptive use was also recategorised as "intends to use (1)" and "does not intend to use (2)".

Statistical analyses {#sec2.3}
--------------------

Both descriptive and inferential analyses were conducted. We started the analysis with computation of the prevalence of planned, mistimed, and unwanted pregnancies among women in SSA ([Table 1](#tbl1){ref-type="table"}). After that, we calculated the overall prevalence and proportions of planned, mistimed, and unwanted pregnancy, with their respective chi-square (χ^2^) values reported (see [Table 1](#tbl1){ref-type="table"}). Afterwards, multinomial logistic regression analysis was carried out. We built two models at the regression analysis stage, where the first model (Model I) included the key independent variable (sexual violence) and pregnancy intention only. In Model II, we adjusted for the effect of the other explanatory variables that appeared significant during the bivariate analysis to ascertain how these variables affect pregnancy intention (see [Table 3](#tbl3){ref-type="table"}). We used multinomial logistic regression because our dependent variable (pregnancy intention) had three outcomes ([@bib78]). Results for the regression analysis were presented as Crude Relative Risk Ratios (CRRR) and Adjusted Relative Risk Ratios (ARRR) with their corresponding 95% confidence intervals (CI). The results from our analysis were deemed statistically significant when p \< 0.05 (95%). Variance Inflation Factor (VIF) was used to check multi-collinearity of the independent variables before running the multivariable models (mean VIF = 1.44). We applied the inherent sample weight (v005/1000000) and the survey (SVY) command in STATA version 14.2 for MAC OS to adjust for the complex sampling structure of the data in the regression analyses.

Ethical approval {#sec2.4}
----------------

Ethical clearance for DHS was obtained from the Ethics Committee of ORC Macro Inc. as well as Ethics Boards of supporting organisations of the various countries such as the Ministries of Health. During each of the surveys, the women provided either written or verbal consent prior to the data collection. We sought permission from MEASURE DHS website and we were granted the permission to download the dataset on 27th January 2019.

Results {#sec3}
=======

Descriptive results {#sec3.1}
-------------------

[Table 1](#tbl1){ref-type="table"} shows results on the prevalence of planned, unwanted, and mistimed pregnancies in SSA. The results indicate that 74.1% of women of reproductive age in SSA had planned pregnancies, with the remaining 26% having either mistimed (20.4%) or unwanted (5.5%) pregnancies. The highest rate of planned pregnancies was experienced by Nigerians (89.9%), with Malawi having the lowest proportion (55.5%). The lowest rates of mistimed pregnancies were experienced by women in Uganda (32.8%) and the lowest among Nigerian(7.5%). Women of Burundi had the greatest percentage of unwanted pregnancies (12.4%), whereas unwanted pregnancies were lowest among women of Chad (0.7%).

[Table 2](#tbl2){ref-type="table"} shows results on the relationship among sexual violence, socio-demographic variables, and pregnancy intention in SSA. The results indicate statistically significant associations between sexual violence (χ^2^ = 178.7, p \< 0.001), age (χ^2^ = 6.0, p \< 0.001), marital status (χ^2^ = 145.0, p \< 0.001), educational level (χ^2^ = 363, p \< 0.001), wealth index (χ^2^ = 46.3, p \< 0.001), parity (χ^2^ = 998.4, p \< 0.001), occupation (χ^2^ = 152.5, p \< 0.001), religion (χ^2^ = 475.0, p \< 0.001), and pregnancy intention of respondents. Similarly, a statistically significant relationship was found between intention to use contraceptive (χ^2^ = 610.3, p \< 0.001), knowledge on contraceptives (χ^2^ = 194.8, p \< 0.001), frequency of watching television (χ^2^ = 98.6, p \< 0.001), frequency of listening to radio (χ^2^ = 31.2, p \< 0.001), and pregnancy intention of respondents.Table 2Sexual violence, socio-demographic characteristics and pregnancy intention in SSA.Table 2VariablesWeighted nWeighted %PlannedMistimedUnwanted**Sexual Violence (**χ^2^**=178.7, p\<0.001)**No12,95488.776.018.95.1Yes164411.360.630.88.7**Age (**χ^**2**^**= 6.0 p\<0.001)**15--19163011.279.819.60.620--24369725.374.923.71.425--29397627.276.221.12.730--34299520.573.419.27.535--39163011.268.217.014.840--445533.864.610.225.245--491160.865.86.727.5**Marital status (**χ^2^**=145.0, p\<0.001)**Married11,74680.576.418.45.2Cohabiting285219.565.527.67.0**Residence (**χ^2^**=3.0, p=0.224)**Urban478532.875.219.55.3Rural981367.273.820.65.6**Educational level (**χ^2^**=363, p\<0.001)**No education515435.381.314.14.7Primary491333.766.426.07.6Secondary399027.373.322.34.4Higher5413.786.510.82.7**Wealth index (**χ^2^**=46.3, p\<0.001)**Poorest326322.474.720.15.2Poorer324122.272.522.05.4Middle286019.673.220.86.1Richer282319.372.721.16.2Richest241016.579.516.04.5**Parity (**χ^2^**=998.4, p\<0.001)**Zero birth220215.187.112.20.6One birth287419.778.121.00.9Two births268518.476.022.41.6Three births208014.373.522.73.8Four or more births475732.665.721.113.2**Occupation (**χ^2^**=152.5, p\<0.001)**Not working483933.276.219.94.0Managerial4923.482.113.94.0Clerical610.492.94.32.9Sales299020.577.916.95.2Agricultural451931.069.023.77.3Services8205.671.321.57.3Manual8776.076.218.35.5**Religion (**χ^2^**=475.0, p\<0.001)**Christianity899261.668.524.57.0Islam506834.785.012.22.8Traditional religion2221.572.620.47.0No religion3162.267.026.56.6**Intention to use contraceptives (**χ^2^**=610.3, p\<0.001)**Intention to use876560.066.726.07.3No intention to use583340.084.812.13.0**Knowledge on contraceptives (**χ^**2**^**=194.8, p\<0.001)**No knowledge of any method11087.689.98.41.8Knowledge of traditional method1250.988.610.60.8Knowledge of modern method13,36591.672.621.55.9**Frequency of reading newspaper/magazine (**χ^**2**^**=4.6, p=0.602)**Not at all12,14183.274.320.25.5Less than once a week13699.473.120.96.0At least once a week9726.776.119.54.4Almost every day1160.870.822.96.3**Frequency of watching television (**χ^2^**=98.6, p\<0.001)**Not at all888060.872.921.16.1less than once a week165211.377.817.44.9at least once a week287819.779.516.34.2almost every day11888.166.627.95.4**Frequency of listening to radio (**χ^2^ = **31.2, p\<0.001**)Not at all633443.474.620.05.4Less than once a week275018.876.418.65.0At least once a week478032.773.720.75.6Almost every day7345.066.425.68.0[^4]

Results of multinomial logistic regression analysis {#sec3.2}
---------------------------------------------------

The results in [Table 3](#tbl3){ref-type="table"} show increased risk of mistimed \[CRRR = 2.0, CI = 1.8--2.3\] and unwanted pregnancies \[CRRR = 2.1, CI = 1.7--2.6\] among women who had history of sexual violence. This continued after controlling for the effect of country and other sociodemographic variables. Women who had experienced sexual violence had higher likelihood of mistimed \[ARRR = 1.5, CI = 1.3--1.7\] and unwanted pregnancies \[ARRR = 1.6, CI = 1.3--2.0\] than those who had never experienced sexual violence. As evident in Model II, the highest risks of mistimed \[ARRR = 1.9, CI = 1.4--2.6\] and unwanted \[ARRR = 4.2, CI = 2.4--7.3\] pregnancies were recorded in Malawi while Nigeria and Chad had the lowest risk of mistimed \[ARRR = 0.4, CI = 0.3--0.5\] and unwanted pregnancies \[ARRR = 0.2, CI = 0.1--0.5\] respectively. Compared to women between the ages of 15 and 19, women of other categories of age had decreased risk of mistimed pregnancies whilst those aged 40--44 \[ARRR = 3.3, CI = 1.4--7.6\] and 45--49 \[ARRR = 4.4, CI = 1.7--11.2\] had increased risk of unwanted pregnancies. With marital status, women who were cohabiting had higher risk of mistimed \[ARRR = 1.3, CI = 1.1--1.4\] and unwanted pregnancies \[ARRR = 1.6, CI = 1.3--2.1\], compared to married women.Table 3Multinomial logistic regression on experience of sexual violence and pregnancy intention among women in SSA.Table 3VariablesBase outcome (Planned pregnancy)Model I Model IIMistimed CRRR (95%CI)Unwanted CRRR (95%CI)Mistimed ARRR (95%CI)Unwanted ARRR (95%CI)**Experienced sexual violence**No**RefRefRefRef**Yes2.0\*\*\*\[1.8--2.3\]2.1\*\*\*\[1.7--2.6\]1.5\*\*\*\[1.3--1.7\]1.6\*\*\* \[1.3--2.0\]**Country**Angola**RefRef**Burundi1.6\*\*\*\[1.2--2.2\]3.0\*\*\* \[1.8--4.7\]DR Congo1.0\[0.8--1.3\]0.7 \[0.4--1.2\]Cote d\'lvoire0.9\[0.6--1.2\]0.6 \[0.3--1.1\]Cameroon0.8\[0.6--1.2\]0.8 \[0.4--1.5\]Ethiopia0.8\[0.6--1.2\]1.2 \[0.6--2.3\]Gabon0.8\[0.6--1.1\]0.9 \[0.6--1.6\]The Gambia1.1\[0.7--1.6\]0.4 \[0.2--1.2\]Kenya1.3\[1.0--1.9\]2.3\*\* \[1.3--4.1\]Comoros2.0\*\*\[1.3--3.0\]2.2 \[1.0--5.0\]Mali0.7\[0.5--1.1\]0.7 \[0.3--1.5\]Malawi1.9\*\*\*\[1.4--2.6\]4.2\*\*\* \[2.4--7.3\]Nigeria0.4\*\*\*\[0.3--0.5\]0.6\* \[0.4--0.9\]Namibia1.0\[0.6--1.8\]1.9 \[0.8--4.6\]Rwanda1.4 \[0.9--2.2\]3.3\*\*\* \[1.7--6.4\]Sierra Leone0.7\[0.5--1.0\]1.9\* \[1.1--3.5\]Senegal1.3\[0.8--1.9\]0.5 \[0.2--1.3\]Chad0.9\[0.6--1.3\]0.2\*\*\* \[0.1--0.5\]Togo1.4\* \[1.1--1.9\]1.8\* \[1.1--3.1\]Uganda1.3\*\[1.1--1.7\]1.5\[0.9--2.4\]Zambia1.3 \[1.1--1.8\]1.1 \[0.7--1.8\]Zimbabwe1.0\[0.8--1.4\]2.0\* \[1.2--3.3\]**Age**15--19**RefRef**20--240.7\*\*\* \[0.5--0.8\]1.0\[0.4--2.1\]25--290.4\*\*\*\[0.3--0.5\]0.6 \[0.3--1.4\]30--340.3\*\*\*\[0.2--0.4\]1.0\[0.4--2.2\]35--390.3\*\*\*\[0.2--0.3\]1.8 \[0.8--1.0\]40--440.1\*\*\* \[0.1--0.3\]3.3\*\* \[1.4--7.6\]45--490.2\*\*\*\[0.1--0.3\]4.4\*\* \[1.7--11.2\]**Marital status**Married**RefRef**Cohabiting1.3\*\*\*\[1.1--1.4\]1.6\*\*\* \[1.3--2.1\]**Wealth Index**Poorest**RefRef**Poorer1.1 \[1.0--1.2\]1.0 \[0.8--1.3\]Middle1.0 \[0.9--1.1\]1.1\[0.9--1.5\]Richer1.1 \[0.9--1.2\]1.4\* \[1.0--1.8\]Richest0.8\* \[0.7--0.9\]1.1\[0.8--1.6\]**Occupation**Not working**RefRef**Managerial0.7\* \[0.5--0.9\]0.6 \[0.3--1.1\]Clerical0.2\*\* \[0.1--1.6\]0.5 \[0.1--2.1\]Sales0.8\*\* \[0.7--0.9\]0.9 \[0.7--1.1\]Agricultural0.8\*\* \[0.7--0.9\]0.8 \[0.7--1.0\]Services1.0\[0.8--1.2\]1.3 \[0.9--1.9\]Manual1.1\[0.9--1.3\]1.0 \[0.6--1.5\]**Education**No education**RefRef**Primary1.3\*\*\* \[1.21--1.5\]1.5\*\*\* \[1.2--1.8\]Secondary1.5\*\*\* \[1.3--1.8\]1.7\*\*\* \[1.3--2.3\]Higher1.3\[0.9--1.9\]1.4\[0.7--2.9\]**Religion**Christianity**RefRef**Islam0.7\*\*\* \[0.6--0.8\]0.7\*\* \[0.5--0.8\]Traditional religion1.0\[0.7--1.4\]0.7\[0.4--1.3\]No religion1.2 \[0.9--1.6\]1.\[0.7--1.8\]**Parity**Zero birth**RefRef**One birth2.5\*\*\* \[2.1--3.0\]1.8\[0.9--3.7\]Two births3.7\*\*\* \[3.0--4.5\]3.7\*\*\* \[1.8--7.6\]Three births5.1\*\*\* \[4.1--6.4\]10.2\*\*\* \[5.0--20.6\]Four or more births8.2\*\*\* \[6.5--10.3\]38.5\*\*\*\[19.0--78.0\]**Intention to use contraceptives**Intention to useRefRefNo intention to use0.5\*\*\*\[0.4--0.6\]0.4\*\*\* \[0.4--0.6\]**Knowledge on contraceptives**No knowledge of any methodRefRefKnowledge of traditional method0.9\[0.5--1.8\]0.3\[0.03--1.9\]Knowledge of modern method1.7\*\*\* \[1.3--2.1\]1.6\[1.0--2.6\]Frequency of watching televisionNot at all**RefRef**Less than once a week1.00\[0.8--1.1\]0.9\[0.7--1.3\]At least once a week1.0 \[0.9--1.2\]1.0 \[0.7--1.3\]Almost every day1.2\[1.0--1.5\]1.0\[0.7--1.5\]Frequency of listening to radioNot at all**RefRef**Less than once a week1.0 \[0.9--1.1\]1.0 \[0.7--1.2\]At least once a week1.0 \[0.9--1.1\]1.0\[0.8--1.2\]Almost every day0.9\[0.7--1.1\]1.1\[0.8--1.6\][^5][^6][^7]

The risk of mistimed pregnancies was low among the richest women \[ARRR = 0.8, CI = 0.7--0.9\] whilst the risk of unwanted pregnancies was higher among richer women \[ARRR = 1.4, CI = 1.0--1.8\], compared to poorest women. Mistimed pregnancies were low among women who were engaged in an occupation, compared to those who had no occupation. There was an increased risk of mistimed and unwanted pregnancies among women whose educational level was either primary or secondary education, compared to women with no level of education. The risk of mistimed \[ARRR = 0.7, CI = 0.6--0.8\] and unwanted pregnancies \[ARRR = 0.7, CI = 0.5--0.8\] was low among Muslim women, compared to Christians. With parity, women who had either one child or two children had increased risk of mistimed and unwanted pregnancies respectively than those with zero birth. For women who had no intention to use contraceptives, the risk of mistimed \[ARRR = 0.5, CI = 0.4--0.6\] and unwanted pregnancies \[ARRR = 0.4, CI = 0.4--0.6\] was low. Finally, women who knew modern methods of contraception had higher risk of mistimed pregnancies \[ARRR = 1.7, CI = 1.3--2.1\].

Discussion {#sec4}
==========

In this study, we assessed the influence of sexual violence on planned, mistimed, and unwanted pregnancies in SSA. We found that, among women who delivered in the last 5 years preceding the DHS, slightly more than a quarter of them (26%) had experienced either mistimed or unwanted pregnancies. The proportion of both mistimed and unwanted pregnancies found in this study is comparatively higher than those found in other low- and-middle income countries outside SSA, such as Nepal (24.6%) ([@bib1]), but lower than what was found in Bangladesh (30%) ([@bib18]). A parallel study found a comparatively higher prevalence of both mistimed and unwanted pregnancies (29%) in 29 SSA countries ([@bib12]). The disparities in the prevalence of mistimed and unwanted pregnancies could be partly due to variations in inclusion criteria and sample size between the studies. Besides, the key independent variable "sexual violence" in the current study was not included in [@bib12] study. Also, some countries in [@bib12] study had not updated their DHSdata which only covered the survey period 2010--2016, unlike the current study which included 2010--2018 survey data of the SSA countries. Nevertheless, underestimation of the burden of unintended pregnancy among women in the current analysis is probable because only married and cohabiting women who had a live birth in the last 5 years preceding the DHS data collection were included while SSA countries that had no data on sexual violence were excluded.

Women with history of sexual violence had increased risk of unwanted and mistimed pregnancies irrespective of their education, wealth status, and other socio-demographic factors. The findings support the findings of [@bib46] that women who had experienced any lifetime abuse had a high propensity of unintended pregnancy. In Nepal, [@bib2] identified higher odds of unintended pregnancy among women who had ever been sexually abused by their husbands. Other studies in Pakistan ([@bib76]), South Asia ([@bib13]), and Bangladesh ([@bib57]) have also found intimate partner violence, which includes sexual violence, to influence mistimed and unwanted pregnancies. One of the possible reasons for this finding is that the supremacy of males in sexual decision-making can diminish women\'s power over fertility and contraceptive access and use ([@bib28]; [@bib65]). Moreover, mistimed and unwanted pregnancies can ensue due to the refusal of men to use condom and the fear of women to negotiate for condom use ([@bib2]; [@bib65]). Another possible reason could be that the experience of sexual violence by women increases their risk of experiencing coercion to get pregnant. Such women may also experience contraceptive sabotage, which can increase the risk of mistimed and unwanted pregnancies ([@bib49]).

Aside the principal independent variable (sexual violence) that was explored, other key covariates were also associated with pregnancy intentions when they were controlled for in the second model of our analysis. Specifically, with country, the highest risk of unwanted and mistimed pregnancies was recorded in Malawi whilst Nigeria and Chad had the lowest risks of unwanted and mistimed pregnancies. Other studies in SSA and national studies in Malawi, Nigeria, and Chad on mistimed and unwanted pregnancies came out with findings that are similar to our findings. For instance, a recent study by [@bib12] found that almost half of women aged 15--49 in Malawi had experienced either mistimed or unwanted pregnancies. [@bib56] had earlier found almost 43% of unintended pregnancies in Malawi, of which 25% were mistimed. In a similar study, [@bib32] found only 44.4% of planned pregnancies, with the remaining 55.6% either mistimed or unwanted. The plausible reason for the observation made about Malawi include the relatively high prevalence of sexual violence ([@bib5]), inadequate women empowerment ([@bib39]), and poverty ([@bib52]). The low prevalence of sexual violence in both Nigeria and Chad, compared to Malawi ([@bib5]), could possibly explain why women in the two countries have a lower risk of mistimed and unwanted pregnancies.

In comparison to women between the ages of 15 and 19, those of all other categories of age had decreased risk of mistimed pregnancies whilst those aged 40--44 and 45--49 had increased risk of unwanted pregnancies. In relation to the high risk of mistimed pregnancies among women aged 15--19 , some previous studies have provided findings which affirm the results of our study in the context of the whole Africa ([@bib23]) and specific countries within SSA ([@bib3]; [@bib11]; [@bib37]; [@bib55]). A study by [@bib12] identified higher odds of both mistimed and unwanted pregnancies among older women, compared to younger women in SSA. Several reasons may account for this finding, including the evidence that young women in SSA have inadequate access to sexual and reproductive health information and services, including knowledge on contraception ([@bib24]; [@bib38]; [@bib51]). The possible reason for the finding that older women had an increased risk for unwanted pregnancies could be that older women might have given birth to the number of children they want to have and, as such, consider any additional pregnancy as not essential.

We found that women who were cohabiting had a higher risk of unwanted and mistimed pregnancies in comparison with married women. This finding contradicts the finding of [@bib12], who identified high rates of unintended pregnancies among married women, compared to unmarried women in SSA. Other studies within the SSA region, however, came out with findings that confirm the findings of the current study ([@bib37]; [@bib41]). We argue that married women have a lower risk of unwanted and mistimed pregnancies, compared to cohabiting women, because of the relationship between marriage and reproduction ([@bib14], p. 2775; [@bib59]). [@bib59] and [@bib14] explain that reproduction can occur the most within marriage, compared to outside marriage. Furthermore, other studies within SSA have found high obstacles to access to sexual and reproductive health information and services, including contraception, among unmarried women, compared to married women ([@bib10]; [@bib60]). Although knowledge and intention to use contraception has been considered as effective in reducing the risk of unwanted and mistimed pregnancies in SSA ([@bib12], when linked to contraception use, we identified a rather counterintuitive finding that women who had knowledge of modern contraceptives had higher risk of mistimed pregnancies whilst those who had no intention to use contraceptives had lower risk of unwanted and mistimed pregnancies. We contend that knowledge and intention to use contraceptives may not necessarily lead to effective use of contraceptives ([@bib4]; [@bib54]; [@bib61]) and, hence, may not play a significant role in reducing the risks of unwanted and mistimed pregnancies.

The risk of mistimed pregnancies was low among women in the richest wealth quintile and those engaged in an occupation, whilst women who had attained primary and secondary level of education had increased risks of mistimed and unwanted pregnancies. The effect of wealth status and occupation on unwanted pregnancies corroborates the findings of previous studies within the SSA region ([@bib37]; [@bib30]; [@bib11]). A possible explanation to the link between wealth status, occupation, and unwanted pregnancies is that formal employment is connected to earning capacity and social networks ([@bib7]; [@bib16]). Again, women in formal employment are more likely to have more earnings, increased reproductive health knowledge, and participate in social networks that provide support for family planning and help to attain reduction in fertility ([@bib22]; [@bib34]). Although higher levels of education have been found to be effective in reducing both mistimed and unwanted pregnancies in SSA through an increased knowledge and use of sexual and reproductive health information and services ([@bib12]), our finding that women with at least primary level of education had increased risk of unwanted and mistimed pregnancies can be explained within the context of the effect of pregnancy on schooling. That is, unintended pregnancies may hinder the furthering of one\'s education ([@bib53]; [@bib75]).

The risks of unwanted and mistimed pregnancies were lower among Muslim women, compared to Christians. Similar findings have been obtained by previous scholars who also identified Muslim women to be less likely to experience mistimed and unwanted pregnancies ([@bib11]; [@bib50]). Other scholars like [@bib12], on the other hand, found Muslim women as having higher risk of unwanted and mistimed pregnancies, compared to Christians. This might be because of differences in doctrines among the women along the lines of religion ([@bib11]). Relatedly, women with at least one child or two children were at higher risks of unwanted and mistimed pregnancies, compared to those with zero birth. We argue that women who have never had a child may have desire for children and, hence, pregnancy whereas those who have had at least a child may already have had their desired number of children and can consider some pregnancies as unwanted or mistimed. The finding contradicts the finding of [@bib12] that women with at least one child were less likely to experience unwanted and mistimed pregnancies.

Strengths and limitations {#sec4.1}
-------------------------

This study is strengthened by the use of large data sets from 22 countries under the DHS program. Again, we included only variables that showed significant associations with pregnancy intention. This supports the rigor of our models and buttresses the reliability and replicability of our findings. In terms of limitations, there is the need to take caution with the interpretation of the results since we used cross-sectional design that looks at association and makes it difficult to establish causality of pregnancy intention in SSA. There is also the tendency that respondents in this study answered questions in a manner that will be considered favourable by others, since the key independent variable was a self-reported variable that demanded women to state whether their partners had ever used physical force to perform any other sexual acts when they did not want to and whether their husbands used threats or in any other way to perform sexual acts when they did not want to. We also acknowledge that in our measure of desire of pregnancy intention, our findings could be masked by post-rationalist behaviour of the respondents.

Conclusion and policy implications {#sec5}
==================================

The purpose of this study was to examine the effect of sexual violence on planned, mistimed, and unwanted pregnancies in SSA. Sexual violence plays a key role in mistimed and unwanted pregnancies. It is, therefore, prudent to develop various assessment techniques to detect sexual violence in union and refer victims to appropriate services to diminish the risk of mistimed and unwanted pregnancies. Our findings have provided the basis for developing and implementing policies and interventions aimed at reducing mistimed and unwanted pregnancies. Such policies and interventions can include health education, comprehensive sexuality education, and access to family planning services including counselling services, contraception, and skills-building. Such policies and interventions should target younger women, cohabiting women, poor women, non-working women, and uneducated women.

Such interventions should target reversing the current dynamics of mistimed and unwanted pregnancies in the SSA region. To be successful, the interventions should be supported by governments of SSA countries because national policies and programmes that aim to reduce mistimed and unwanted pregnancies should be backed by consistent political will. It is also essential to encourage women to use contraception instead of only having the knowledge and intention to use contraception.
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